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A photochemical model constrained by observed c~on[entrations  of lorlg
lived radical precursors, aerosol surface area, a~,cl envi~onment_al
factors (i.e., ozone column, albedo, profiles c)f aerc)so] extinct.ic>rl)  is
used to examine our understanding of the height, latitude, seascmal  ,
and aerosol surface area dependence of the concentration of hydrogen,
nitrogen, chlorine, and bromine radicals, the photochemical  loss rate
of ozone, and the balance between photochemical p>.oductic,n  and 1 OS,S of
ozone (McKlroy et al. , 1992; Salawitch et al. , 1994a,b;  Wennberg et
al., 1994). The model provides a framework for i~lterpreting
measurements of dozens of gases and related quantities (i .e. aerosc]l
surface area and albedo) obtained during recent E:R- 2 expeditions (AASN,
AASE 11, SPADE, and ASHOE/MAESA)  , balloon deplc>yments of Lhe FIRS (Far
Infrared Spectrometer) and 13MI,S (Balloon Microwave Limb Sounder)
instruments, and recent observations obtained by A1’MC)S (l,tmospher-ic
Trace Molecule Spectroscopy Experiment) and SAGE 11 (Str?,tospheric
Aerosols and Gas RxperimenL) .

Our analysis of measurements obt_ained during SPAD};  revealed more
efficient catalytic removal of ozone by hydrogen and halc,gen radicals
than predicted by models using recommended rates and cross sections
(Salawitch et al., 1994a; Wennberg et al., 1994) arid discrepancies i~]
our understanding of Lhe partitioning of NO ancl NO? and c,f HCI anti
other inorganic chlorine species (Jaegle et al. , 1994; Webster et al ,
1994) . Models allowing for revised values of the c~uantum yield c,f
O(lD) fl-om phc)tolysis of 03, temperature dependent absor],tion crc,ss
sections for HN03, and heterogeneous decompositioxl  of HN04 to fc}rm HNC)2
we~e shown to p]-ovide an excellent description of the observed
variation of hydrogen, nitrogen, ancl chlorine raclicals with so]ar
illumination, although discrepancies persist between thec~retical  a~ld
observed IIC1 (SalawiLch et- al . , 1994b) . The rapicl heterc,geneous
hydrolysis of BrN03 provides sufficient build-up c,f HOBr t-o alsc) accc)unt
for the anomalous rise of OH and H02 observed cluring sun~ise.

Our talk will focus on recent advances in our understanding of t.hc
partitioning of radicals and reservoir species of t_he hyc!rogen,
nitrogen, and chlorine family gained from observat.ions ol]t,ained  duril]g
the ASHOR/MAHSA field campaign and the recent fli<rht of ATMOS. I n
addition, we will comment on observat-ions of CI.0, IIOCI , CION02, C)H,
H02, N02, and 03 obtained from ATMOS and a simult.a?jec)us  cleployment of
FIRS and BMI,S Lhat- demonstrate production and loss; rates of ozorle
nearly balance at an altitude of 38 km, reconcili~lg a lo~]g stancling
discrepancy in strat-ospheric  chemistry (Jucks et al ., submitted,
1995).

References

Jaegle, L. et al., ]n situ measurements of the NC)2/N()  ratio for
testing atmospher-ic models, Geophys. Res. l,ett.  , 21, 255!,–2558,
1994.

McElroy, M. R., R. J. Salawitc:h, and K. Minschwaner, The changing
stratosphere, Planet. Space Sci . , 40, 373-401, 1992.

Salawitch, R. J.eL al., The distribution of hydrc,gen, nitrogen, a~]d
chlorine radicals in the lower stratosphere: imp] i cation: for changes
in 03 due to emission of NOy from supersonic aircraft,
Geophys. Res. I,ett., 21, 2547-2550, 1994a.

Salawitch, R. J.et al., The diurnal variation of hydrogen, nit.rcj~!el],
and chlorine radicals: implications for the heterc~geneous  producticm of
HN02, Geophys. Res. I,ett., 21, 2551-2554, 1994b.



i
abstract. halkidiki .tmp Mon Apr 17 13:16:16  1995 2

1,

; ‘w~b~:~r, c. R. etal., Hydrochloric acid and the chlorine budget
of the stratosphere, Geophys. Res. I,ett.  , 21, 2575-2578, 1994.

Wennberg, P. O. et al., Removal of stratospheric ozone by radicals: 3T]
situ measurements of OH, H02, NO, N02, C1O, and BrO,
Science, 266, 398-404, 1994.


